Summary The epidemiological features of Kaposi's Sarcoma (KS) incidence in England and Wales in the period [1971][1972][1973][1974][1975][1976][1977][1978][1979][1980] (Bluefarb, 1957) , but no population-based statistics exist.
Before the AIDS epidemic, Kaposi's Sarcoma (KS) was exceedingly rare in Western countries. Anecdotal evidence suggests that the incidence was increased in males of Italian, Eastern European and Jewish ethnic origin (Bluefarb, 1957) , but no population-based statistics exist.
In Central and East Africa, KS has long been a common tumour, accounting for more than 10% of all malignancies in males in some countries (Cook et al., 1971) . Before AIDS, the sex ratio in Africa was near to 1: 1 in children, but in adults over 10 males to each female were affected (Olweny, 1984) .
The AIDS-associated epidemic of KS in industrialised countries has epidemiological features which point to a transmissible agent, spread by sexual contact, plus HIV-mediated immunodeficiency, as the likely cause of this neoplasm (Beral et al., 1990) . The reported occurrence of KS in homosexual men without HIV infection (Friedman-Kien et al., 1990) raises the possibility that KS may be associated with homosexuality independently of HIV infection. If this is so it might account for the adult male excess of pre-AIDS KS. In comparison to AIDS-related KS, the epidemiological features of non-AIDS related KS in industrialised countries have been little studied. In this paper we review all incident cases of KS registered in England and Wales during the period [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] (Breslow & Day, 1982 (underlying and contributory) were obtained from extracts of death certificates of these individuals. The proportion of these people who were single in the two time periods was calculated and the difference in these proportions tested for significance using Fisher's exact test. In males, the proportions were adjusted for age differences by applying the England and Wales population 5 year age specific proportions of men who were single at the 1981 census to calculate expected numbers of single men in both time periods. The observed distribution of males who were single between the two time periods was then compared with the expected distribution under a null hypothesis of no difference in age-adjusted marital status between the two time periods, and tested for significance using the binomial distribution.
Results
Age-and sex-specific registration rates of KS in England and Wales in 1971-1980 are shown in Table I . Rates increased with age in both sexes, and the sex ratio was close to one in each age group. The mean age at registration of KS was 57.1 years in males and 60.2 years in females. In 1981-1985 the mean age at diagnosis in men decreased to 49.3 years, and the sex ratio rose to over two to one, reflecting the onset of the AIDS epidemic. The mean age at diagnosis in women in 1981-1985 remained high, at 69.6 years.
Standardised registration ratios varied enormously according to region of birth (Table II) . Significantly raised ratios, of Amongst the 30 registered in 1971-1980 who died, nonHodgkin's lymphoma (NHL) was mentioned on the death certificate in three cases. This was 17.6 (95% CI 3.6-51.8) times higher than expected, based on age-specific rates of mention of NHL in multiple cause coding of death certificates in England and Wales (OPCS, 1987) . Other malignancies, two of the lung and single mentions of other sites, were recorded on six death certificates, and diabetes mellitus once. Organ transplantation was not mentioned on any death certificate.
None of the 16 men dying whose KS was incident in 1971-1980 were single, whereas eight of 20 males dying whose KS was incident in 1981-1985 were single (P = 0.005, Fisher's exact test, 2 tailed). The expected numbers of single men in these time periods calculated from the age-specific porportions of single men at the 1981 census were 1.3 and 2.3 respectively. Thus the expected proportion of all single men dying, who died in the first time period, under the null hypothesis of no difference in marital status between the two time periods, was 0.35 (1.3/3.6), compared to an observed proportion of 0(0/8, P = 0.03, binomial distribution). Three of the 14 females dying whose KS was incident before 1981 were single, compared to one of seven dying whose KS was incident between 1981 and 1985 (not significant).
A total of 285 cases of haemangiosarcoma were registered between 1971 and 1980. The mean age at diagnosis was 55.6 years, but it was in general a more fatal tumour than KS, with only 23% of registered cases surviving until 1986, compared to 54% of cases of KS. The male to female ratio was 0.8 to 1. Only 7% (13) of cases of haemangiosarcoma with known country of birth were born overseas, compared to 48% of cases of KS. Eight of the 13 cases of haemangiosarcoma born overseas were from countries identified in this paper as being at high risk of KS.
Discussion
The registration rates of KS in England and Wales in the 1970's are low. They are about twenty times lower than those reported in the US in the same period (Biggar et al., 1984) , although they are about half the rates in a small sample of cities in the US in the 1940s (Oettle, 1962 (Muir et al., 1987) are far lower than the rates in the US and Sweden. Finally, the low rates of KS found are consistent with the very few cases of KS we found were recorded at the major specialist skin hospital in England and Wales during this period. It is also possible that some cases of haemangiosarcoma are truly KS, but the very low percentage of cases of haemangiosarcoma born overseas, and the very different survival from the two cancers, suggests that misdiagnosis was not a major problem and could not account for the low rates. Even if every case of haemangiosarcoma registered were truly KS, registration rates would remain lower than rates in the US or Sweden.
KS registration rates in migrants reflect to some extent the geographic distribution of pre-AIDS KS described previously, but the present data appear to be the first population-based statistics which give an indication of the magnitude of the relative risks. Even allowing for the wide confidence intervals, it is clear that migrants from Eastern Europe, Mediterranean countries, Africa, the Middle East and the Caribbean are at an enormously increased risk of KS compared with those born in the UK. Selective migration is unlikely to account for such large variations in relative risk. The high risks in those born in the Middle East and the Caribbean have not been described before, although there have been indirect indications of this from immunosuppressed patients. For example, in Saudi Arabia KS is more common than lymphoma as a complication of renal transplantation (Qunibi et al., 1988) , and heterosexuals with AIDS in the US are at increased risk of KS if they were born in the Caribbean (Beral et al., 1990) .
The increased incidence of lymphoma seen in subjects with KS has been described previously (Gottleib et al., 1988; Dictor et al., 1988) . A much increased incidence of lymphoma has also been reported in immunosuppression (Kinlen, 1982) . It is therefore possible that KS may be associated with immune deficiency in the absence of AIDS. This is also suggested by the increased incidence of KS seen in patients on immunosuppressive therapy (Kinlen, 1982) . The absence of post-transplantation KS in our data, although this information may be incomplete because it is based only on death certificates, is consistent with previous findings that KS, although a frequent post-transplantation tumour in some countries, is a rare tumour post transplantation in the United Kingdom (Kinlen, 1982) . This rarity of KS even in the presence of medical immunosuppression is compatible with a low background prevalence of the causative agent of KS in England and Wales prior to the AIDS epidemic.
The similar registration rate in males and females is in contrast to reports from other Western countries. In the United States and in Sweden the male to female ratio was about 3 to 1 prior to the AIDS epidemic (Biggar et al., 1984; Dictor et al., 1988) . There is no reason to believe that there is sex-specific under-reporting of KS in England and Wales. Given the 10 to 1 sex ratio in Africa before AIDS, it is possible that sex ratios are nearer to 1 in populations with lower incidence of KS.
The high male to female ratio usually described in this disease and the recent report of KS in HIV sero-negative homosexual men (Friedman-Kien et al., 1990) raise the possibility that KS has always been associated with homosexuality. However, the sex ratio of registered cases in England and Wales was close to unity and no male diagnosed during 1971-1980 who died was single. Although marital status is an imperfect indicator of homosexuality and information about marital status was collected only from death certificates, the difference from the 1981-1985 data, in which 40% of males diagnosed with KS in the period who died were single, would seem to indicate that homosexually transmitted infection was not a major cause of KS in England and Wales, a country of low KS incidence, before the AIDS epidemic.
